Key indicators: single-crystal X-ray study; T = 173 K; mean (C-C) = 0.003 Å; disorder in main residue; R factor = 0.050; wR factor = 0.145; data-to-parameter ratio = 17.5.
In the title hydrated salt, C 8 H 18 N + ÁC 4 H 5 O 4 À ÁH 2 O, the cyclooctyl ring of the cation is disordered over two positions in a 0.833 (3):0.167 (3) ratio. The structure contains various O-H.ÁO and N-HÁ Á ÁO interactions, forming a hydrogen-bonded layer of molecules perpendicular to the c axis. In each layer, the ammonium cation hydrogen bonds to two hydrogen succinate anions and one water molecule. Each hydrogen succinate anion hydrogen bonds to neighbouring anions, forming a chain of molecules along the b axis. In addition, each hydrogen succinate anion hydrogen bonds to two water molecules and the ammonium cation.
Related literature
For studies involving hydrogen-bonding interactions, see: Latimer & Rodebush (1920) ; Pimentel & McClellan (1960) ; Lemmerer (2011a,b) . For graph-set motifs, see: Bernstein et al. (1995) ; Etter et al. (1990) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). This work was supported by the National Research Foundation, Pretoria (NRF, GUN 77122) and the University of the Witwatersrand.
The title compound (Fig.1 ) crystallizes in Pbca and contains three independent molecules: a cyclooctanaminium cation disordered over two positions in a 0833 (3):0.167 (3) ratio, a hydrogen succinate anion, and a water molecule (Scheme 1).
The crystal structure consists of a hydrogen bonded layer composed of several different hydrogen bonds between the three molecules (Fig. 2) . The hydrogen succinate anions are linked via an intermolecular O3-H3···O1 hydrogen bond to form chains of molecules along the b axis described by the graph set C7 (Fig. 3) (Etter et al., 1990; Bernstein et al., 1995) . All three independent molecules are linked via hydrogen bonding to form a ring described by the graph set motif Table 1 .
The title compound was obtained after a failed synthesis. Succinic acid [succinic anhydride having reacted with water in the reagent bottle over time (years)] was dissolved in dioxane followed by the addition of an equimolar amount of cyclooctylamine. After 6 h, thionyl chloride in dioxane was slowly added to the reaction mixture at room temperature. The mixture was then kept at 50 °C for 6 h, followed by neutralization of excess thionyl chloride by pouring the mixture into a beaker containing ice. The mixture was then filtered and the solvent removed under reduced pressure. This was then redissolved in methanol which after a few days of evaporation yielded crystals suitable for analysis by X-ray diffraction. 
Figure 1
The asymmetric unit of (I). Only the major disorder component of the cation is shown. Symmetry codes: (i) −x+1/2, y+1/2, z; (ii) −x, −y+1, −z+1; (iii) −x+1/2, y−1/2, z; (iv) x−1/2, −y+3/2, −z+1.
